• 



-20- 

What is claimed is: 

1 . niethod for etching a dielectric layer overlying an integrated circuit or 
electronic packaging substrate, comprising: 

(a) providing an integrated circuit substrate having a dielectric layer 
thereon; 

(b) over thekdielectric layer, depositing coating layer of an organic 
antireflective hard maslo^composition that comprises one or more inorganic elements 
selected from Group IllaWa, Va, Via, Vila, VIII, lb, lib, Illb, IVb or Vb of the 
Periodic Table; 

(c) depositing a opating layer of a photoresist composition over the 
antireflective hard mask composition coating layer; 

(d) exposing to patterned radiation and developing the photoresist 
composition coating layer to for a photoresist relief image over the 
antireflective hard mask composiWon;, 

(e) etching the antireflectWe^hard mas k composition to form a relief image 
thereof; and 

(f) etching bared dielectric layer areas. 

2. Tfhe method of claim 1 wherein the antireflective hard mask composition 
contains at least ab6uK20 mole'pefcent of carbon and at least about 1 mole percent of 
inorganic atoms, Ipsed on total solids of the composition. 

3. The metn^d of claim 1 wherein the antireflective hard mask composition 
has about 5 mole percent omnorganic atoms, based on total solids of the composition. 



4. The method of claim_l^erein the^inorganic atoms of the antireflective 

1/ 

hard mask composition are selected fromfli^^oup consisting of Si, Al and Ge. 
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5. The method of claim 1 wherein the antireflecjjive hard mask composition 
is deposited by spin coating. 

6. The method of claim 1 wherein the an^reflective hard mask composition 
comprises a component that h^s^wnatic groups. 

7. The method of claim 6 wherein ^e aromatic groups are carbocyclic aryl 

groups. 

8. The method of claim 6 wherein the aromatic groups are optionally 
substituted anthracenyl groups, optianal|y substituted naphthyl groups or optionally 
substituted phenyl groups. 

9. The method of claim 1 wherein the photoresist composition is imaged 
with radiation having a wavelength of about 248 nm, and the antireflective hard mask 
composition comprises a component that has optionally substituted anthracene groups 
or optionally substituted napMthyl groups. 

10. The niethon of cl^m4^wherein the photoresist composition is imaged 
with radiation having a wavelengm of about 193 nm, and the antireflective hard mask 
composition comprises/a com{K)nent that has optionally substituted phenyl groups. 

1 1 . The method of clainubw^ein the dielectric layer is etched with a 
plasma containing/oxygen. 

12. ImQ method of claim J^jg^erein the antireflective hard mask composition 
layer is etchedAvith a halide plasma. 



1 3 , The method of clainLLwherein the antireflective hard mask layer is at 
least about three times l^s reactive to an oxygen plasma etch than the dielectric layer. 
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14. The method of claim 1 wherein tlj/antireflective hard mask composition 
comprises a thermal acid generatortompoumi 

15. The method of claim 1 Wherein the antireflective hard mask composition 
is thermally cured prior to applying^^ie-photoresist composition layer. 

16. The method o/claim 1 wh^m the antireflective hard mask composition 
comprises a photoacid gfen^ator^^^HtfAe photoacid generator is not substantially 
activated until the exp(M{mgofthe photoresist composition layer. 



17. Th/ method of claim 1 wherein the antireflective hard mask composition 
comprises a crg^slinker material. 

1 8 . A method for etching a dielectric layer overlying an integrated circuit or 
electronic packaging substrate, comprising: 

(a) providing a substrate having a dielectric layer thereon; 

(b) over tWe dielectric layer, depositing a coating layer of an organic 
antireflective hard mask^omposition that is at least about three times less reactive to an 
oxygen plasma etch than t^e dielectric layer; 

(c) depositing a coating layer of a photoresist composition over the 
antireflective hard mask compC(sition coating layer; 

(d) exposing to patterned radiation and developing the photoresist 
composition coating layer to form to^form a photoresist relief image over the 
antireflective hard mask composition^ 

(e) etching the antireflectiv^hard mask composition to form a relief image 

thereof; and 

(f) etching bared dielectric laye^areas. 



if 
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19. The mp(hod of claim 18 wherein the antireflective hard mask 
composition is at Iwst about 5 timesTess reactive to an oxygen plasma than the 

^ dielectric composition layer. 

20. Themethoc/o: 
etched with a halide plas 




in the antireflective hard mask layer is 



21. A coaled substrate comprising: 
a substratfe having a dielectric layer thereon; 
over the dielectric layer, a coating layer of an organic antireflective hard mask 
composition that comprises one or more inorganic elements selected from Group Ilia, 
IVa, Va, Via, VIIa,\viII, lb, lib, Illb, IVb or Vb of the Periodic Table; and 

over the antireflective hard mask composition coating layer, a coating layer of a 
photoresist compositi©n. 



in 



22, A coateoWubstrate comprising: 
a substrate havjfng^ dielectric layer thereon; 

over the dielectric J^yer, a coating layer of an organic antireflective hard mask 
composition; and 

over the antireflectiv^ hard mask composition coating layer, a coating layer of a 
photoresist composition. 



23 , An antireflective '^ard mask composition for use v^th an o vercoated 
photoresist layer, comprising: 

at least about 20 mole percent of carbon and at least about 1 mole percent of Si, 
Ge or Al atoms, based on total solidsV)f the composition, and an organic chromophore 
that can absorb exposure radiation usefl to pattem the overlying photoresist layer. 





